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I NT ERN AtlON AL PRELIMINARY 

EXAMINATION REPORT lMem^iQnal applicait on :N<>, PCT/QH Q2/QQ349 



I. Basis of the report 

1 , VVttn regard to the elements of the international application (Repfammehi sheets which have been furnished to 
the receiving Office in response to mrmvitaUon undGr Articte 14 are referred to in thfs report as "ojxgmalfyftied* 
Unci we not &hn&m& i$J&t& report since they do noic&ntwnameodfvents (Rules 70. t&.&nd 70 17)^ 

Description; Pages 

AW asvonginafiy filed 

1 3 : 3a itied yvjih telef a* op 

Claims, Numbers 

i-5 f Hed with *telete* on : ^.0T&j04.- 
Drawings, Sheets 

t&&3- a^otlgln#y filed 

2. With regard to the language, a*! the elements marked ahoye were available or furnished to th5s Authority in the 
language in which the international application wasfueef, unless otherwise shdic&ted under this tterri 

These Yemenis were ava^le or lurched to tnfe Authority in the following language; , wri^h is: 

□ the language of a translation furnished for the purposes : of tN? international search (tinder Rule 23:1*b>}. 

□ the language of publication of thei international application (under BiM 48v3{b))i 

□ the language ol a purpdseso? ihtemafiona- preliminary examination (under 
Rule 55>S ^hd^r 5?v3); 

:3> W ih regard to any nucleotide sn#>r smihio acid sequence diseased in the ihternatiohsft appl.c^tion, trie 
mterhatfonal preli wnary examination was carded out on the basis of the sequerice listing 

□ contained In the intefnaitanaf application <?i wnUeh form. 

□ filed tr>gofo^ *n computer readable terra 

□ furnished subsequently to thls : Authority In written jonrw 

£3 furnished subsequently to this- Authority : m computer readable jorrrL 

□I The statement th&t the subsequently furnished whiten sequence listing does not go beyond the disclosure 
ih the ihteh*?at?pn^l appiifiation as filed has been furnished. 

□ pie statertlem that ttie inforrhatioh rec^idM iih computer readable form i$ identical to the; written sequence: 
listing has been furnished. 

% lihe jarjx$hdr^ents^ : h^vje r^ifte&Ss the ^nceitetion;^: 

□ the description, pages: 

□ the ciairns, FJos,: 

□ the drawings. sheets: 
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CATOETERIZATION METHOD AND SYSTEM 

The present invention relates to a method and system for cardiac caiheter^t^ for < 
<fispkcemcni of a catheter \?rth respect to the heart of a pattolt and correcting any undesirable 
cfeviatidri of the c^hc^cr tip. 

Background of Invention 

10 Conventional catheterizations controlled by ftaorose<^y are generally performed in hospitals, 
require complex X-ray equipment installed m a particular hospital facility such as a catheterization 
laboratory or radiology department and must be earned oat by specially Qualified physicians trained 
m catheterization procedures. Consequently, these conditions cannot b& met m emergencies when the 
equipment and trained personnel r^uired for cathctenxation are not readily available. 

1 5 Hovvery6r t hi many pases where there ts an urgent need for catheterization, flic rapid transfer of 
severely ill patients to a suitably ©quipped location can be qutte problematic aitd may entail serious 
risks, even in the case of in-hospitai mterv^itkms. The transfer of a patient to the next 
equipped hospital usually takes some time and could affect 1 
U S . Pat . No, £370,41 2 relates to a method and apparatus : 

20 biological electrical excitation by placing passivp: and active electrodes m or on the body of a patient 
and electneal eaeirgy ts delivered to the active e!ecttode($) td deternitne the relative locations of the 
electncfliJ source and the #«ive dec^rode It thus relates to a iriethpd of cardjac carfietenzation for 
gwidkng a catheter via signals resulting f^Eft tfaie ?c^uri^ae a^yi^ ofthe patient; 

WO. relates to a remote control cathetm^on System - including a ptlcpslling device^ 

25 which c^rc^lably inserts :a : $e^bl^ elongate probe into the body of a patient A control console* in 
O&n^ Syith the propeiliiig device, incudes user coitt^ls* wh*efc are operated by a user of the 

system rempt? from the patient to control insertion of the probe into the body by the propelling 
deviee The d^enfeed remote control cadi^erAzation system comprises a fluorosc»pe for imaging the 
displacement of the catheter with respect to the heart of a patient. 

30 U S, Pat; Koi 6,083,170 relates to a seif-ahgnmg cath^er having a distal end preferably for inser- 
tion through physiological tissue; llie catheter includes a sensor thai generates si^^ a 
characteristic of the tissue in a vicinity of the prpbe^ and an aligju^eat meehaiusm, which defects the 
distal end of the catheter in response to the signals dehvere4 by die sensor. The signals may be mdica- 
tiveofan obstruc^on m the lumen in the tissue or of the &recfton of a dear eharmcl in thclumeu. 

35 l£S< Pat. No, 5 r 492,131 relates to a servo<atheter guided by directional ^ c^nta^ insMe a body pas- 
sage by a j^rvo-type system, which includes a sensor to transmit position, orierituion Or yelbcity 
mfoxrnataon to a mteiiop'ra^^ ^t^^y^^^f^^' vvith an error detection algonthm* and a 
n^ion octroi system:. 
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Ac advance af* <a*ettr to fci; 

to detect any deviation preventing the advance of die catheter; 
The dtavfca^ and limitations of various pt^cd fc*^ trachfe* *#. MM 

avoided 

fe"i*r bt6a4^:|Sio$aMfe: sense m connee*ton with ihit 
fitesSfcie nje»*er sechas a catdiao catheter. 
»'$N^:ye^^^ 
on the catheter aejwwdntg to the present irtveatlcn 

Bin ittfcmal cardiogram fctf-a ; 
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A bipolar electrode may be used adv^ obtam monitoring signals corresponding to a 

5 rcferenGe voltage to enable the advance of ths catheter or to a second voltage to interrupt its advance 

The method of cardiac catheterization according to the invention provides for monitoring the 
advance Of the catheter by providing the catheter with at least one sensor serving to detect any 
of the catheter tip^ to deliver cardiac signals r^i^emijng an internal cardiogram of the? 
arid to then&y provide monitonng signals to enable or to interrupt the advance of the catheter 
10 in order io retom the catheter tip fo a posaiort cabling % forther advance 

This method of er&htes the portion of the catheter hp m eonlact with the 

wall of the heart cavity to be verified by creating impulses at the tip of th# c&ti^er and detecting the 
appearance ofcomspctfid*^ si^pSte on a surface c^^^ qf the patient: 

ft moreover efc&bles the entry of the Catheter tip into the heart atrium of the patieot to be readily 
I S verified by detecting a significant increase in the amplitude of cardiac signals ^rx^pcmdfe^ to atrial 
impulses and appearing on said internal cardiogram. 

in addition* the passage of the catheter tip from the atrium to the ventricle of the patient may fee 
readily verified by deling a significant oicrease m (fee amplitude of the cardiac Sifpals 
corresponding to v^tricular impulses and appearing on said internal cardiogram. 
20 The present; invention provides a cardiac catheterization system characterized by a catheter 
provided with at least one sensor that comprises a bipolar electrode W lto sensor ahd is adapted 
to dehver cardiac signals that represent a^ mternal cardiogram of a patient undergoing c^eteri/^tsan 
and are modified by any deviaupn of the catibc^cr tip preventing tlie advance uf the ratlaete^ a central 
paxaessor ooiinected to said s^or via a first filter, a first analog-tordigital converter and a first signal 
25 processor,; said central processor further being connected to a device for staining; a 5iirfeoe 
cardiogram of the fratiem via a second filter* a second analog-tc^gital coiiverter and a second signal 
pwx^ss^, said central processor being adapted to deliver a signal, a STOP signal and an END 
signal to T^pectiv^y enable* mtemiptor terminate ^ catheter. 

Said cath&erizafcon system lis advantageously provided with a mobile sensor comprising a bipolar 
30 electrode ad^ted to deliver ^d cardi^ sigrials and to gejieraie irr^uises . 

The invention may be carried out to meet various diagnostic ahd ther^suttc fimettoxis with a 
catheterization system cornpdstng a catheter provided with a bipolar eleetro«de and a Bpw sensor,: 
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THe invention rhaiy be illustrated by the embodiment described below by way of example with 
5 reference to a«^>mpan>4iDg drawings; 

&0EF DESOOFTfONOF 'TBEjOSAWNSS 

Fig. 1 shows a bipolar etectrode on the free end ke^eter* 

tig ? illustrate the path pfthceath^t^ m ap^l^t u 

£ig, 2a is a schematic view of the heart region of the patient UBdetgodng a cardiac <^th^^^pi? 
10 &g, 2h to tip ftomflve^ 

Fig, 3 represents* block dii^rafh of m electronic unit associated with the bipolar electiode. 

Fig. 4 Uto&r&esi various Stgin^;^ 

The tip of the catheter C shown in Kg, 1 is provided with a sensor Sm ih the >fytm&£ a b^jolar 
15 ielectrode serving to deliver cardbae signals cs r^reste&ng ej^ncal impulses ^sociated vatfc the 
cardiac activity of the patient and including a ventricular signal ev and an atrial signal ca 
oornjsponchng respe^vely to the vwtiieniar couples; and m the atrial \vave df an intend caixho^am 
of a patient undergoing cath<^ The bipolar electrode Sm also enables the csmssion of 

electrical impu lses in the heart of the patient: 
2S Fig. 2 tepresc&ts ppints t to 4 midieattng various positions &f the bipolar ^^txodfc Sm on the path 
of the catheter C ejdmdihg from the femoral vein to Uie vena cava mfenor of a patient and points S 
and 6. 7 respectively indicating positions of the catheter tip Hint the right atnurri and in the ngfct 
v^itriele of the paiset^s heart Fig, 2 and 2a further repress* the p6mte 26? 3d and 5d 
possible idteytatidhro^^^ tip from the re^uiri^ path 1 to X 

w 25 A device SGG for measuring ^ su^ce^^diogram, comprising ^ mcomacp 
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:'$ 1. A method of cardiac catlteiemafiort for coJrtrdjijfig the displacement $f a catheter tip with 
: na&B&. to the: twaflt.sqf a. $p$ttf: and cet*«2jft£ ariy ttMteSra*te Oev&ftioaVdg'-tite catheter 

•' - j<^!^be|:% • ' ' 
\4 prodi^ r*^ 

Sic catheter (Q with at kasi cms sensor (Sm> adapted to 4eliyer cardiac glials that 
■ m KjjresoM » foeasa «aj!dk>grssi of the j*t*nt *rrf are modified hy any WNffl**^** % 



correspond to said 
<icviad» fttra fraud 




<b) c<mparmg saidmcmitonng 
•'i^tfcnaS: and m^mpliu g ti» ailvaBce of the catheter wbm 

1 TJ^- mctbcrf acaxm%g to <Mm I; chmcteaaz^ by vending -fee enfry of &p wtb*^ tip 

• . ^gj^^agjag^ -the: pascal by detecting an mcrcase in ^/p^^j#jjd^ ih^Js 



20 Iran the ^nenn to the *emn<^ of tfte pa*M by dmmk^ ^ &m$m 





25 of corresponding induct 

a seooBd ana^^o^^al converter <A®2) and a soooatf;*%^^ 



